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ME 478 FINITE ELEMENT METHOD

Chapter 6.25 Flowchart to Compute K

Step 1 Decide what Gaussian Rule you want to use
(i.e. is , it and iW )

Step 2 Calculate the shape functions and their derivatives
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Step 3 Calculate the Jacobian matrix and the Jacobian

a

n

a

iia x
s

tsN

s

x node

∑
= ∂

∂
=

∂
∂

1

, )(
, a

n

a

iia y
s

tsN

s

y node

∑
= ∂

∂
=

∂
∂

1

, )(

a

n

a

iia x
t

tsN

t

x node

∑
= ∂

∂
=

∂
∂

1

, )(
, a

n

a

iia y
t

tsN

t

y node

∑
= ∂

∂
=

∂
∂

1

, )(

)()()()(det)( ,,,,, iiiiiiiiii ts
s

y
ts

t

x
ts

t

y
ts

s

x

t

y

s

y
t

x

s

x

tsJ
∂
∂

∂
∂−

∂
∂

∂
∂=

















∂
∂

∂
∂

∂
∂

∂
∂

=

Step 4 Calculate the derivatives of the shape functions w.r.t. the
global coordinate system at the Gauss points
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Step 5 Evaluate the stiffness matrix
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